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Through  the  kindness  of  Dr.  Flexner  of  the  Kocke- 
feller  Institute  we  received  in  October  twenty  tubes  of 
Ehrlich’s  606  for  e.xperimental  use  in  the  Skin  and 
Cancer  Hospital.  The  twenty  tubes  liave  been  used  for 
the  treatment  of  eighteen  patients,  a second  injection 
having  been  given  in.  two  of  the  cases  in  which  relapses 
occurred.  All  of  the  patients  remained  in  bed  at  least 
tliree  days  after  treatment  and  then  continued  under 
'observation  at  the  hospital  or  returned  to  the  dispen- 
sary at  weekly  intervals.  All  except  two  of  the  patients 
liave  remained  under  observation  up  to  the  present  time. 

With  the  exception  of  a patient  with  nodular  leprosy 
to  whom  the  new  remedy  was  experimentally  given,  the 
patients  selected  for  treatment  were  those  who  pre- 
sented active  syphilitic  manifestations  and  (except  in 
Case  8)  a positive  Wassermann  reaction.  The  choice  of 
patients  was  limited  to  those  in  whom  ophthalmoscopic 
examination  of  the  fundus  and  examination  of  the  heart 
and  urine  showed  no  deviation  from  the  normal  condi- 
tion. 

The  injections^  of  salvarsan  were  given  either  in  sus- 
pension or  in  solution  in  doses  varying  from  40  to  60 


1.  In  four  of  the  cases  (1.  3,  7.  9)  the  Insoluble  Injections  were 
given  according  to  the  method  of  Wechselmann.  This  consisted  in 
grinding  up  the  salvarsan  in  a mortar  with  2 c.c.  of  a 10  per  cent, 
solution  of  sodium  hydroxid.  Glacial  acetic  acid  was  then  added, 
•,  drop  by  drop,  until  precipitation  occurred,  after  which  2 c.c.  of 

i sterile  water  were  added.  The  mixture  was  then  made  neutral 

J.  10  litmus  by  the  further  addition  of  either  2 per  cent,  acetic  acid 

t or  of  sodium  hydroxid,  according  to  necessity.  When  completely 

^ neutral  the  suspension  was  centrifuged,  the  supernatant  fluid 

f poured  or  pipetted  off,  the  residue  mixed  with  10  c.c.  of  physiologic 

% salt  solution  and  thoroughly  shaken.  It  was  then  ready  for  subcu- 
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centigrams.  Jn  the  first  nine  cases  the  drug  was  given 
in  a neutral  suspension  in  the  subcutaneous  tissue  o'^f  tlie 
intcrscapular  region.  In  one  case  (10)  the  injection 
was  made  in  the  quadratus  lumborum  muscle.  In  the 
last  ten  cases,  soluble  Injections  were  given  in  the  gluteal 
mu.scles,  according  to  the  method  of  L esser. 

Ivxaniinations  for  Spirochcda  pallida  were  made  with 
the  dark-field  illuminator  in  five  of  the  cases  and  showed 
a rapid  disappearance  of  the  organisms  after  injection. 
In  no  case  could  any  spirochetes  be  found  at  the  end  of 
seventv-t\yo  hours  after  treatment,  as  seen  in  Table  1. 

The  Wassermann  reaction  was  performed  in  every 
case  before  the  injection  was  given  and  was  afterward 
repeated  at  weekly  or  somewhat  less  frequent  intervals. 
It  was  found  to  be  positive  in  all  except  one  case  (!))  in 
which  mercury  had  been  previously  administered  for 


TABLE  1.— UESULT  OF  EXAMINATIONS  FOB  SPIROCII/ETA 

PALLIDA 


Case 

No. 

1 

1 Lesions 
Examined 

Spirochetes 

Present 

Before 

Treatment 

End  24 
Hours 

Hours 

48 

72 

Hours 

1 

Papules. . 

Large 

Few 

2 

fleers. . . 

numbers. 
Few 

Few 

s 

Chancre. . 

lairgc 

numbers. 

Moderate 

numbers. 

8 

Papules. . 

Moderntc 

Few 

mini  1)0  rs. 

.Mucous 

•Moderate 

13 

patches 

•numbers. 

numlK-rs. 

several  months.  The  original  Wasserinann  method  was 
performed  by  us.  using  two  antigens  for  every  case,  one 
of  the  antigens  being  an  alcoholic  extract  of  sj^philitic 
liver  that  had  been  found  reliable  in  testing  several 
hundred  cases.  Active  serum  from  ever)"  ease  was  also 
sent  to  Dr.  Noguchi  of  the  Dockefeller  Institute,  who 

tanoous  Injection.  In  six  of  the  cases  (2.  4.  5.  C,  8.  10)  a neutral 
suspension  was  made  br  simpl.v  grlndlna  up  the  salrarsan  In  a 
mortar  with  a 10  per  cent,  solution  of  sodium  h.vdroxld.  The  latter 
solution  was  added  In- the  proportion  of  1.33  c.c.  for  each  decigram 
of  salvarsan,  the  mixture  being  brought  up  to  10  c.c.  in  volume  by 
the  addition  of  physiologic  salt  solution.  The  salvarsan  wa.s  pre- 
pared for  the  soluble  injections  as  follows : The  drug  was  added 
to  I.")  c.c.  of  hot  sterile  water  In  a graduated  glass  cylinder  con- 
taining a few  glass  beads,  and  dissolved  at  once  on  shaking.  Two 
c.c.  of  a normal  sodium  hydroxid  solution  were  then  added,  causing 
a precipitation  of  the  salvarsan.  which  was  redlssoivcd  by  the 
further  addition,  drop  by  drop,  of  the  sodium  hydroxid  solution. 
The  mixture  was  brought  up  to  20  c.c.  In  volume  by  the  addition 
of  sterile  water  and  an  Intramuscular  Injection  of  10  c.c.  given  In 
each  buttock. 


3 


employed  his  own  antihuman  system  in  determining  the 
reaction.  The  final  results  obtained  by  the  two  methods 
were  approximately  the  same  with  the  exception  of  Case 
3,  in  which  the  ISToguchi  method  showed  a negative 
result  on  the  fiftieth  day,  while  the  Wassermann  method 
continued  to  show  a positive  reaction  at  the  time  of 
writing.  In  five  of  the  cases  (1,  6,  7,  11,  12)  the  reac- 
tion has  become  entirely  negative  at  the  end  of  eighty- 
five,  forty-six,  seventy,  thirty-three  and  fifty-four  days 
respectively.  In  one  ca.se  it  became  weakly  positive  with 
the  Wassermann  method  (negative  with  Noguchi)  at 
the  end  of  a month  and  again  changed  to  a strongly 
positive  reaction  coincident  with  a bad  relapse  of  the 
clinical  manifestations. 

In  observing  the  general  action  of  salvarsan  we  were 
impressed  by  the  remarkable  tonic  effect  of  the  drug  in 
a number  of  our  patients.  From  three  to  five  davs  after 
treatment  a decided  improvement  in  appetite,  color  and 
general  appearance  was  noted,  especially  in  Cases  1,  2,  7. 
In  Case  13.  however,  in  which  the  result  of  the  injection 
was  most  favorable,  the  general  condition  of  the  patient 
seemed  decidedly  worse  for  about  two  weeks  after  treat- 
ment. 

In  all  of  the  cases  a rise  of  temperature  oocuri'ed  dur- 
ing the  first  few  days  after  the  injection.  As  a rule,  it 
appeared  at  the  end  of  twenty-four  hours  and  continued 
for  two  or  three  days  with  morning  remissions.  The 
highest  temperature  recorded  was  102.6  F. ; while  in  the 
majority  of  cases  it  did  not  exceed  101.  In  one  case  the 
temperature  curve  was  of  an  intermittent  character.  In 
no  case  was  it  accompanied  by  chills.  In  the  case  of 
leprosy  the  temperature  rose  to  normal,  having  been 
subnormal  for  several  weeks  previous  to  the  injection. 

While  the  general  febrile  symptoms  were  slight  and 
the  cause  of  little  or  no  disturbance  to  the  patient,  the 
same  cannot  be  said  of  the  local  effects  of  treatment.  In 
almost  every  case  there  was  considerable  pain  for  the 
first  twenty-four  hours  following  the  injections,  and  as 
a rule  the  use  of  morphin  became  necessary.  In  a few 
cases  it  was  very  intense  and  lasted  for  about  three  days. 
The  insoluble  injections  in  the  subcutaneous  tissue 
appeared  to  be  more  painful  than  those  given  in  solu- 
tion in  the  gluteal  muscles.  In  spite  of  the  unavoidable 
pain,  two  of  the  patients  cheerfully  submitted  to  a 
second  injection  Avhen  relapses  occurred. 


TABLE  2.— RESULTS  OF  TWEN 


Case  No..  Ser, 
Age  and  Stage 


1— F.— 47—  II 


2— M— lo- 


ll 


3— F.— 32— III 


4— F.— 20—  II 


I^esions 


I’apulnr  syphilid 


Pustule  crustaccous 
sypbiiid  of  nose,  ear, 
arms  and  legs. 


Tuberculo  - uicerativo 
sypbiiid  of  face. 


Chancre  of  lip ; macu- 
lar sypbiiid ; mucc 
patches. 


5 F. 27 — III  Gumma  ' of  clavicle 

tubercular  syphilid  of 
lip. 


6—  M.— 32—  II 

7—  F. — 20—  II 


Papulo-stiuamuus  sj  ph 
Hid : extensive  mu 

cous  patches. 

Papular  syphilid  .... 


8— .M  — 37- 


II 


9— M.— 21- 


II 


Ihistular  syphilid 


Duration  of 
Lesions 


0 weeks. 


8 months. 


2 years. 


Previous  Treatment 


None 


Continuous  Hg.  treat- 
ment by  mouth  eight 
months ; grew  worse 
under  treatment. 


Eruption 

days. 


Hg.  at  Irregular  Inter- 
I vals  by  mouth  and  in 
' jectlon  for  two  years; 
I disease  not  controlled. 
(None  


Date,  Dosug( 
and  Method 
of  Injection 


10/13/10.— 
Gm.  O.o  In  si 
pension. 
10/15/10.— 
Gm.  0.4  in  si 
pension 


10/22/10.— 
Gm.  0.5  In'  si 
pension. 


Gumma  4 
months ; 
Up  lesion 
12  years. 


3 months. 


|Hg.  at  irregular  Inter- 
: vals  for  many  years ; 
j Improved  but  never 
; cured. 

illg.  by  mouth  for  one 
i month. 


3 weeks.  jNone 

4 months. 


Mnculo-papular  syphilid 


10 M 34 IIP  Tubercu  1 o-  ulcerative 

syphilid  of  arm. 
shoulder  and  abdomen ; 
ulceration  of  palate 


11— M.— 38-  Ml 


Gummatous  ulceration 
of  hard  and  soft  pal 
ate  and  car. 


12— M —24—  II 


Mucous  patches ; laryn- 
gitis. 


13— F. — 40— III 


T u b e r c u 1 o-crustaceous 
serpiginous  syphilid. 


14— F.— 35  -111 


15—  .M. — 43  — 111 

16—  M. — 38— III 


5 weeks. 
4 months. 


0 months. 


Hg.  by  mouth  for  four 
months  without  effect 
on  eruption. 

None  


10/22/10.- 
Gm.  0.45  in  s 
pension 


10/22/10. 
Gm.  0.45  in  si 
pension. 


Hg.  by  mouth  2 weeks 


Hg.  by  mouth,  Inunc-  11/10/10.- 
tlons  and  Injections,  Gm.  0.5  In  s(| 


10  months. 


I year. 


irregularly  one  year; 
Ug.  very  badly  borne. 


10/28/10.— 
Gm.  0.5  in 
pension. 
10/28/10.— 
Gm.  0.4  in  3 
pension. 
10/20/10.- 
Gm.  0.5  in  a 
pension. 
10/29/10.- 
Gm.  0.45  In  si 
11/3/10. 
Gm.  0.5  In 
pension. 


None 


None 


Gumma  of  soft  palate 
and  pharynx  ; gumma- 
tous Inflltratlon  of  ac- 
cess. sinuses ; deafness. 

Tubercul  o-  ulcerative 
syphilid  of  thigh. 


See  Case  11.  Second 
injection. 


See  Case  2.  Second  in 
jectlon. 

Nodular  leprosy 


Gummatous 
of  leg. 


ulceration 


20— F. — 32—111 


Gumma  of  nose. 


3 years. 


7 months. 


Hg.  and  KI  by  mouth 
fri 


tion. 


11/10/10.- 
Gm.  0.45 
solution. 


11/15/10. 
Gm.  0.5  lu  SI 
tion 


irregularly  one  year. 


None 


6 years. 

6 months. 


0 months. 


Chaulmoogra  oil,  strych- 
nin and  mercury. 

None  


Practically  none 


12/3/10.- 
Gm.  0.45  I 
solution. 


12/6/1(1.- 
Im.  0.45 


Gm 

solution. 


12/15/10.- 
Gm.  0.6  In  s 
tion. 
12/22/10- 
Gm.  0.45  in 
1/5/11.— G 
0.4  in  solutl 


1/12/11.— < 
0.6  in  solut 
1/12/11— < 
0.6  In  solut 


5CTI0NS  OP  SALVAESAN 


lOcnl  Effect  of 
Injection 


Wassermann 

Reaction 


rather  severe  for  Negative  at  end  of 

hours  : Induration  85  days. 

erate. 


moderate,  lasting 
hours : Induration 
It. 


Weakly  positive  end 
of  month ; then  be- 
came strongly  pos- 
itive. 


evere ; induration,  Positive  at  end  of 
ess  and  tenderness  87  days, 
ked : slightly  red 
2%  months. 


and  induration 
erate  and  well 
e. 


moderate ; indura- 
and  redness  very 
ked  at  first ; per- 
>d  2 months. 


Positive  at  end  of 
73  days ; reaction 
weaker  than  at  be- 
ginning. 

Positive  at  end  of 
80  days. 


Result  of  Treatment 


Eruption  almost  disappeared  at  end  of  three  months  ; 
improvement  In  general  health  one  week  after  injec- 
tion. 

Marked  Improvement  for  three  weeks,  when  relapse 
occurred.  (See  text.) 


Improvement  began  on  second  day ; nasal  discharge 
stopped  at  end  of  one  week  ; crusted  and  ulcerated 
lesions  healed  In  ten  weeks. 

Chancre  healed  in  3 weeks  ; eruption  disappeared  at 
end  of  4 weeks  ; mucous  patches  healed  in  4 days  : 
severe  relapse  6%  weeks  from  time  of  Injection,  con- 
sisting of  mucoui  patches  of  mouth  and  vulva  and 
macular  and  miliary  papular  syphilid. 

Gumma  nearly  cured  end  one  month  (see  text)  ; lip 
lesion  disappeared  in  ten  days. 


and  induration 
:ed  & persistent ; 
it  tissue  necrosis, 
and  Induration 
t. 

leverc  ; induration 
Tt. 

levere  first  12  hrs, 
■ration  moderate, 
levere  second  day : 
■ration  slight. 


severe  tor  12 
Induration 
Id  3 weeks. 


f>aln';  marked  In 
, on  of  buttocks  2 


pain  for  2 days ; 
[icd  induration  of 
3cks  3 weeks. 

and  Induration 
brate. 


Jevere  3 d.iys ; in- 
tlon  marked  and 
Id  3 weeks, 
cally  no  pain  or 
k-atlon. 


and  Induration 
’■t. 

evere ; Induration 

e. 


|evcrc ; Induration 
Irate. 

24  hours ; no  In- 
tion. 


Negative  at  end  of 
46  days. 

Negative  at  end  of 
70  days. 

Negative  before  and 
during  entire 
treatment. 

Positive  at  end  of 
16  days. 

Positive  at  end  of 
3 weeks. 


Negative  during  en- 
tire treatment.  (See 
text). 


Negative  end  of  54 
days. 


Weakly  positive  at 
end  of  63  days. 


Positive  .at  end  of 
46  days. 


Strongly  positive  at 
end  of  43  days. 

Continued  to  be  neg- 
ative. 


Positive  at  end  of 
26  days. 

No  examln  a 1 1 o n 
made  after  treat- 
ment. 

Positive  at  end  of  1 
week. 

Positive  at  end  of  1 
week. 


Disappearance  of  mucous  patches  in  ten  days  ; erup- 
tion disappeared  end  of  2%  months. 

Marked  improvement  in  general  health  at  end  of  five 
days  ; gained  10  lbs.  In  weight  since  Injection  ; erup- 
tion practically  disappeared. 

Moderate  improvement  at  end  of  one  week;  patient 
failed  to  return  to  hospital. 

Slight  Improvement  during  three  weeks,  when  patient 
failed  to  return  to  hospital. 

Lesion  healed  In  three  weeks. 


Astonishing  improvement  at  first ; ulceration  of  palate 
reduced  to  half  its  size  at  end  of  one  week ; marked 
Improvement  in  general  health  and  appearance : 
lesions  practically  healed  In  12  days,  when  relapse 
occurred'.  (See  text.) 

Mucous  patches  disappeared  three  days  after  Injection  ; 
hoarseness  began  to  Improve  on  second  day,  and  by 
fifth  day  voice  was  normal. 

Eruption  almost  disappeared  at  end  of  three  weeks  : 
entirely  well  at  end  of  one  month  ; general  condition 
worse  for  two  weeks  as  result  of  treatment,  anemia, 
loss  of  appetite  and  weight. 

Gumma  nearly  healed  at  end  of  six  weeks. 


Lesions  entirely  healed  at  end  of  3%  weeks. 


Improvement  of  ulceration  marked  at  end  of  first 
week ; process  then  remained  about  stationary  and 
relapsed  slightly  at  end  of  third  week. 

Continued  slow  Improvement  for  a month. 

Absolutely  no  effect  on  lesions ; since  treatment  has 
been  confined  to  bed.  his  general  condition  having 
become  markedly  worse. 

Marked  Improvement  in  lesions  at  end  of  a week. 

Improvement  at  end  of  one  week. 
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The  induration  following  the  insoluble  injections 
varied  considerably  in  the  different  cases.  It  was  gen- 
erally well  marked  for  tlie  first  week.  In  no  case  has  it 
absolutely  disappeared  at  the  time  of  writing.  In  tliree 
cases  (3,  5,  6)  it  was  very  severe,  accompanied  by  red- 
ness and  was  the  cause  of  considerable  discomfort  for 
about  two  weeks.  Xo  abscesses  occurred,  although  in 
one  case  (G)  there  was  a slight  necrosis  of  tissue,  fol- 
lowed by  a serosanguinolent  discharge  for  three  weeks. 
The  induration  resulting  from  the  soluble  injections  in 
the  buttocks  was  e.xtremcly  variable  in  the  different 
cases.  It  was  gi’eatest,  as  a rule,  on  the  third  day  after 
treatment.  In  some  of  the  cases  it  was  slight  and  occa- 
sioned very  little  inconvenience.  Two  of  the  patients, 
however,  complained  of  considerable  lameness  for  about 
two  weeks.  While  the  ])ain  and  induration  were  by  no 
means  unbearable  they  were  severe  enough  to  make  it 
very  desirable  to  continue  our  experiments  vvith  other 
methods  of  injection,  concerning  which  we  hope  to 
report  in  a later  communication. 

The  re.=ult  of  the  twenty  injections  from  a clinical 
standpoint  were  in  some  resjiects  encouraging,  in  other 
disa])pointing.  The  most  brilliant  symptomatic  result 
was  obtained  in  Case  13,  in  which  a superficial  tuber- 
culo-crustaceous  syphilid  disappeared  at  the  end  of  a 
month.  Even  in  this  case  it  is  not  impossible  that  a 
single  injection  of  calomel  or  one  or  two  injections  of 
salicylate  of  mercury  might  not  have  accomplished  the 
same  results.  An  excellent  result  was  also  obtained  in 
Case  ■>,  in  which  a mild  tubercular  syphilid  of  the  lip 
that  had  existed  for  twelve  years  (according  to  the 
patient's  statement)  disappeared  at  the  end  of  ten  days. 
•V  gumma  at  the  sternoclavicular  point  occurring  in  the 
same  patient  was  also  healed  at  the  end  of  a month.  In 
three  of  the  cases  (1,  6,  7)  presenting  early  papular 
syphilids,  the  results  were  apparently  not  so  good  as 
those  that  might  have  been  obtained  from  mercury.  The 
lesions,  however,  finally  disappeared  in  each  case,  and 
the  Wassermann  reaction  became  negative. 

In  three  tuberculo-ulcerative  cases  (3,  10,  15)  and  in 
a case  of  gumma  of  the  phar3mx  and  palate  (14),  the 
results  were  satisfactory  from  a clinical  standpoint, 
although  the  Wassermann  reaction  has  not  as  yet  become 
negative.  The  result  of  treatment  in  Case  3 was  especi- 
al Iv  gratifying,  as  it  had  been  very  difficult  to  control 
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tlie  disease  witli  mercurj-.  In  three  cases  in  wliich 
raucous  patches  were  present  (4,  6,  12)  there  was  a 
most  rapid  disappearance  of  the  lesions  after  injection. 
The  result  of  treatment  in  the  case  of  lepros}”^  was  most 
unsatisfactory.  No  change  whatever  occurred  in  the 
lesions  and  the  patient’s  general  condition  has  become 
decidedly  worse. 

Eelapses  occurred  in  three  cases,  in  two  of  which  we 
thought  at  first  that  splendid  results  had  been  obtained. 
One  of  these  cases  (2)  presented  a pustulo-cnistaceous 
syphilid  of  somewhat  malignant  type  that  had  grown 
worse  under  internal  administration  of  mercury.  The 
patient  improved  rapidly  for  a month,  the  Wassermann 
reaction  becoming  nearly  negative  and  the  ulcerated 
lesions  of  the  nose,  ear,  arms  and  legs  healing  almost 
completely.  He  then  suffered  a severe  relapse,  his  con- 
dition becoming  nearly  as  bad  as  at  the  outset.  He  was 
given  a second  injection  and  the  manifestations  have 
again  almost  disappeared. 

A disappointing  relapse  was  also  shown  by  a patient 
(Case  11)  with  extensive  gummatous  ulceration  of  the 
hard  and  soft  palate.  The  improvement  was  most  strik- 
ing at  first,  the  ulcerated  area  being  reduced  to  half  its 
original  size,  at  the  end  of  a week.  A relapse  then 
occurred  and'  the  patient  was  given  a second  injection 
which  was  again  followed  by  a relapse.  As  it  is  almost 
impossible  to  administer  mercury  to  this  patient  it  is  our 
intention  to  give  him  one  or  two  more  injections  of  sal- 
varsan  in  the  near  future. 

It  would  be  unwarranted  to  draw  any  .general  con- 
clusions from  our  limited  material.  It  must  be 
admitted,  however,  that  the  effect  of  the  new  remedv.  in 
causing  lesions  to  disappear  rapidly,  has  been  striking 
in  several  of  our  cases.  In  other  cases,  however,  the 
lesions  have  disappeared  rather  slowly.  In  comparison 
with  what  might  have  been  expected  from  a vigorous 
mercurial  treatment,  the  results  do  not  appear  to  be 
especially  brilliant.  In  several  of  the  cases  the  disease 
had  not  been  controlled  by  mercury  and  responded  very 
favorably  to  salvarsan.  Indeed  in  one  case  (11)  the 
])atient  had  found  it  practically  impossible  to  take  mer- 
cury in  spite  of  persistent  attempts  to  administer  the 
dhiig  by  mouth,  inunctions  and  injections. 

Jn  the  limited  number  of  cases  in  which  we  have 
used  salvarsan  it  has  seemed  to  us  that  the  lesions  of  the 


8 


mucous  membranes  have  yielded  more  quickly  than  those 
of  the  cutaneous  surface.  As  has  been  said,  the  brilliant 
results  in  some  cases  have  been  only  temporary  and  the 
relapses  that  have  occurred  have  followed  the  improve- 
ment with  discouraging  rapidity.  Our  results  are  favor- 
able enough  to  make  us  willing  to  continue  our  experi- 
ments with  salvarsan  in  a larger  and  more  varied  num- 
ber of  cases  than  the  ones  that  are  here  reported. 

In  conclusion  we  wish  to  thank  Dr.  George  Henry.  Fox  for 
much  of  the  material  and  for  the  privilege  of  treating  the  cases 
at  the  Skin  and  Cancer  Hospital;  to  Dr.  Udo  J.  Wile  for  the 
spirochete  examinations,  and  to  Dr.  Robert  G.  Reese  for  the 
ophthalmoscopic  examinations. 
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